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BACKGROUND: The present study aimed to determine the short-term and long-term outcomes 

of critically ill patients with acute respiratory insuffi ciency who had received sedation or no sedation.

METHODS: The data of 91 patients who had received mechanical ventilation in the first 24 

hours between November 2008 and October 2009 were retrospectively analyzed. These patients 

were divided into two groups: a sedation group (n=28) and a non-sedation group (n=63). The patients 

were also grouped in two groups: deep sedation group and daily interruption and /or light sedation 

group.

RESULTS: Overall, the 91 patients who had received ventilation ≥48 hours were analyzed. 

Multivariate analysis demonstrated two independent risk factors for in-hospital death: sequential 

organ failure assessment score (P=0.019, RR 1.355, 95%CI 1.051–1.747, B=0.304, SE=0.130, 

Wald=50483) and sedation (P=0.041, RR 5.015, 95%CI 1.072–23.459, B=1.612, SE=0.787, 

Wald=4.195). Compared with the patients who had received no sedation, those who had received 

sedation had a longer duration of ventilation, a longer stay in intensive care unit and hospital, and an 

increased in-hospital mortality rate. The Kaplan-Meier method showed that patients who had received 

sedation had a lower 60-month survival rate than those who had received no sedation (76.7% vs. 

88.9%, Log-rank test=3.630, P=0.057). Compared with the patients who had received deep sedation, 

those who had received daily interruption or light sedation showed a decreased in-hospital mortality 

rate (57.1% vs. 9.5%, P=0.008). The 60-month survival of the patients who had received deep 

sedation was signifi cantly lower than that of those who had daily interruption or light sedation (38.1% 

vs. 90.5%, Log-rank test=6.783, P=0.009).

CONCLUSIONS: Sedation was associated with in-hospital death. The patients who had 

received sedation had a longer duration of ventilation, a longer stay in intensive care unit and in 

hospital, and an increased in-hospital mortality rate compared with the patients who did not receive 

sedation. Compared with daily interruption or light sedation, deep sedation increased the in-hospital 

mortality and decreased the 60-month survival for patients who had received sedation.
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INTRODUCTION
Acute respiratory insufficiency (ARI) occurs 

frequently after major operations with an incidence of 

37.2%–57.0%.
[1,2]

 Most of the patients with ARI received 

intubation although the rest survived with the help of non-

invasive positive pressure ventilation.
[3,4]

 But patients may 

suffer from discomfort and pain caused by endotracheal 

intubation. Pain and agitation can precipitate accidental 

removal of endotracheal tubes or intravascular catheters 

used for monitoring or administration of life-sustaining 

medications. Therefore, sedatives and analgesics are the 

most commonly used agents in the intensive care unit 

(ICU).
[5]

Studies
[6,7]

 showed that inappropriate sedation 

increased the duration of mechanical ventilation and the 

length of ICU stay. But few studies reported the different 

clinical outcomes between patients who received 

sedation and those who received no sedation.
[8]

 Hence, 

the present study was undertaken to determine the 

short-term and long-term outcomes of patients who had 

received sedation or no sedation.

METHODS
Patients

This retrospective study was conducted at the 

Department of ICU of the Cancer Hospital, Chinese 

Academy of Medical Sciences and Peking Union 

Medical College, China, which is a 10-bed surgical unit. 

The definition of ARI was based on a previous study.
[2]

 

In the present study, 91 patients were divided into two 

groups: sedation group (n=28) and non-sedation group 

(n=63).

Methods
The following data of the patients who had received 

mechanical ventilation in the first 24 hours between 

November 2008 and October 2009 were retrospectively 

analyzed. The variables of the patients included age, 

gender, type of admission (elective or emergent), 

presence of sepsis, presence of acute kidney injury, 

presence of shock, presence of acute lung injury/acute 

respiratory distress syndrome (ALI/ARDS), acute 

physiology and chronic health evaluation II (APACHE II) 

score, and sequential organ failure assessment (SOFA). 

The duration of ventilation, length of ICU stay, ICU 

mortality, length of hospital stay, and hospital mortality 

were also collected. The patients who stayed in the ICU 

less than 48 hours were excluded from the study owing 

to early extubation and no sedation given after operative 

anesthesia.

Daily interruption of Kress et al
[6]

 was performed by 

infusion of midazolam or propofol and morphine until 

the patients awoke and could follow instructions or they 

became uncomfortable or agitated and were deemed 

to require the resumption of sedation. Light sedation 

initiated by Treggiari et al
[7]

 was performed for patients 

with a Ramsay level of 1 (awaking but tranquil and 

cooperative) or a Ramsay level of 2 (asleep but opening 

eyes to surroundings). Deep sedation referred to a 

Ramsay level of 3 or 4.
[9]

Sepsis was defi ned by the Chinese Society of Critical 

Care Medicine of the Chinese Medical Association as 

the presence of clinical signs of systemic inflammatory 

response syndrome (SIRS) associated with infection 

confirmed by culture. The SIRS was defined as the 

presence of two or more of the following variables: 

temperature greater than 38 °C or less than 35 °C, 

heart rate greater than 90 beats/minute, respiratory 

rate greater than 20 beats/minute or PaCO2 less than 

32 mmHg, white blood cell count greater than 12×10
9
/

L or less than 4.0×10
9
/L or relative count of immature 

cells greater than 10% of total leukocytes.
[10]

 Shock 

was defined as mean blood pressure being less than 65 

mmHg despite an adequate amount of fluids (at least 

1 000 mL of crystalloids or 500 mL of colloids) had 

been administered.
[11]

 Acute kidney injury was defined 

as an absolute increase of serum creatinine by ≥0.3 mg/

dL (≥26.4 μmol/L), an increase of serum creatinine 

by ≥50%, or a reduction of urine output, i.e. <0.5 mL/

kg per hour, for more than 6 hours.
[12]

 ALI/ARDS 

was defined according to the 2006 guidelines for the 

diagnosis and treatment of ALI/ARDS by the Chinese 

Society of Critical Care Medicine of the Chinese 

Medical Association.
[13]

 APACHE II was defined by 

several measurements (age, physiologic status and 

underlying health) as integer scores varying from 0 to 

59, higher scores corresponding to more severe disease, 

and a higher risk of death.
[14]

 SOFA score was based 

on six different scores, one each for the respiratory, 

cardiovascular,  hepatic,  coagulatory,  renal  and 

neurological systems, the extent of organ function or the 

rate of failure.
[15]

 Overall survival was defi ned as the time 

from the ICU admission to death from any cause during 

the follow up.

The institutional review board of the hospital 

approved the research, and informed consent was waived 

because of the observational nature of this study.
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Statistical analysis
The SPSS software package 13.0 for Windows was used 

for statistical analysis. The data of the study were presented 

as mean±SD or median (25%–75% inter-quartile range) 

for continuous variables, and percentages for dichotomous 

variables. Continuous variables were analyzed using 

Student's t test, and categorical variables were analyzed using 

the Chi-square test. Univariate and multivariate analyses 

were performed to define the risk factors of in-hospital 

mortality. The survival was estimated by the Kaplan-Meier 

method, and compared using the Log-rank test. A P value 

<0.05 was considered statistically signifi cant.

RESULTS
Of the 190 patients with ARI, 90 patients received 

ventilation for less than 48 hours, and 9 had no complete 

records, thus 91 patients were left for fi nal analysis.

Univariate and multivariate analysis of risk 

factors of in-hospital death for patients 

receiving ventilation more than 48 hours
Univariate and multivariate analyses of the risk 

factors of in-hospital death were made in patients who 

had received ventilation more than 48 hours. Compared 

with patients who were alive, those who died in the 

hospital had more shocks, more episodes of sepsis, more 

organ failures as reflected from SOFA scores, more 

emergency admissions to the ICU, and sedation (Table 1).

Multivariate analysis demonstrated two independent 

risk factors for in-hospital death: SOFA score (P=0.019, 

RR 1.355, 95%CI 1.051–1.747, B=0.304, SE=0.130, 

Wald=50 483) and sedation (P=0.041, RR 5.015, 95%CI 

1.072–23.459, B=1.612, SE=0.787, Wald=4.195) (Table 2).

Short-term and long-term outcomes of 

patients who received sedation or no sedation
Compared with patients who had received no 

sedation, those who had received sedation experienced 

more episodes of sepsis, more emergency admissions to 

the ICU, a longer duration of ventilation, a longer length 

of ICU and hospital stay, and an increased in-hospital 

mortality rate (Table 3). The Kaplan-Meier method 

Variables Alive (n=82) Dead (n=9) t/χ
2
 P value

Age (years) 61.12±13.64 68.22±12.49 –1.493 0.139

Male (n, %) 60 (73.2)   5 (55.6)   1.233 0.267

Type of admission (n, %)   5.160 0.023

  Elective 31 (37.8)   0 (0)

  Emergency 51 (62.2)   9 (100)

APACHE II score on 
admission

13.20±5.58 17.11±10.04 –1.150 0.281

SOFA score on admission   3.36±2.50   6.00±2.92 –2.963 0.004

Sepsis (n, %) 28 (34.1)   7 (77.8)   6.523 0.011

Shock (n, %) 22 (26.8)   6 (66.7)   6.042 0.014

Duration of ventilation 
(days)

  5.34±5.84 12.22±12.72 –1.605 0.145

ALI/ARDS (n, %) 20 (24.4)   4 (44.4)   1.680 0.195

Acute kidney injury (n, %)   8 (9.8)   0 (0)   0.963 0.327

Sedation (n, %)   6.042 0.014

  No 60 (73.2)   3 (33.3)

  Yes 22 (26.8)   6 (66.7)

Table 1. Univariate analysis of risk factors of in-hospital death for 

patients receiving ventilation more than 48 hours

ALI/ARDS: acute lung injury/acute respiratory distress syndrome.

Variables B SE Wald RR (95%CI) P value

SOFA   0.304 0.130   5.483 1.355 (1.051–1.747) 0.019

Sedation   1.612 0.787   4.195 5.015 (1.072–23.459) 0.041

Constant –4.350 0.962 20.446 0.013

Table 2. Multivariate analysis of predictors of in-hospital death

SOFA: sequential organ failure assessment score.

Variables Sedation group (n=28) Non-sedation group (n=63) t/χ
2
 value P value

Age (years) 61.6±15.0 61.9±13.1   0.084   0.933

Male (n, %) 20 (71.4) 45 (71.4)   0.000   1.000

Type of admission (n, %)   4.731   0.030

  Elective   5 (17.9) 26 (41.3) 

  Emergency 23 (82.1) 37 (58.7) 

APACHE II score on admission 13.82±6.70 13.48±6.01 –0.244   0.808

SOFA score on admission   4.30±2.79   3.33±2.55 –1.596   0.114

Sepsis (n, %) 19 (67.9) 16 (25.4) 14.766 <0.001

Shock (n, %)   9 (32.1) 19 (30.2)   0.036   0.850

Duration of ventilation (days)   8.96±8.17   4.71±6.07 –2.762   0.007

ICU mortality (n, %)   3 (10.7)   3 (4.8)   1.115   0.291

ICU length of stay (days) 11.07±8.25   6.33±6.14 –3.046   0.003

In-hospital mortality (n, %)   6 (21.4)   3 (4.8)   6.042   0.014

Hospital length of stay (days) 33.36±16.13 26.67±12.64 –2.120   0.037

Table 3. Comparison of short-term outcome of patients who received sedation or not

APACHE II: Acute Physiology and Chronic Health Evaluation; SOFA: sequential organ failure assessment score; ICU: intensive care unit.
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showed that the 60-month survival of the patients who 

had received sedation was lower than that of the patients 

who had received no sedation, although there was no 

signifi cant difference between the two groups (76.7% vs. 

88.9%, Log-rank test=3.630, P=0.057) (Figure 1).

Short-term and long-term outcomes of the 

patients who had received different types of 

sedations
Compared with the patients who had received deep 

sedation, patients who had received daily interruption 

or light sedation had a decreased in-hospital mortality 

rate (Table 4). The Kaplan-Meier method showed that 

the 60-month survival of the patients who had received 

deep sedation was significantly lower than that of the 

patients who had received daily interruption or light 

sedation (38.1% vs. 90.5%, Log-rank=6.783, P=0.009) 

(Figure 2).

DISCUSSION
In this study we found that sedation was a risk factor 

of in-hospital mortality. The patients who had received 

sedation had a longer duration of ventilation, a longer 

length of ICU and hospital stay and an increased in-

hospital mortality rate compared with those who 

did not receive any sedation. Compared with daily 

interruption or light sedation, deep sedation increased 

the in-hospital mortality rate, but decreased the 

60-month survival rate.

Sedation was associated with the in-hospital mortality. 

Strøm et al
[8]

 found that no sedation of critically ill patients 

who received mechanical ventilation was associated 

with significantly decreased ventilator-free days and 

non-significantly decreased ICU mortality rate. In their 

study, patients in the sedation group received morphine 

only, whereas those in the sedation group received both 

morphine and sedatives such as propofol and midazolam. 

Although morphine has a sedative effect and both groups 

received some sedation, use of morphine was very low 

in both groups with no signifi cant difference. Therefore, 

use of morphine did not affect the result of the study. 

Severity scores both in their study and our study were 

not different between the two groups. Thus, other 

factors may account for the difference in the in-hospital 

mortality rate. More studies are needed to clarify the 

mechanisms between the association of sedation and the 

increased mortality rate.

Our study also showed that types of sedation affected 

on the short-term and long-term outcomes of patients 

Variables Deep sedation (n=7) Daily interruption and/or light sedation (n=21) t/χ
2
 value P value

Duration of ventilation (days) 12.86±13.38   7.67±5.42 0.999 0.353

APACHE II score on admission 14.00±5.07 13.76±7.27 0.080 0.937

SOFA score on admission   5.86±3.13   3.75±2.51 1.795 0.085

ICU mortality (n, %)   2 (28.6)   1 (4.8) 3.111 0.078

ICU length of stay (days) 14.71±12.23   9.86±6.38 1.006 0.347

In-hospital mortality (n, %)   4 (57.1)   2 (9.5) 7.071 0.008

Hospital length of stay (days) 42.00±13.87 30.48±16.08 1.693 0.102

Table 4. Short-term outcomes of patients who had received different type of sedation

APACHE II: Acute Physiology and Chronic Health Evaluation; SOFA: sequential organ failure assessment score; ICU: intensive care unit.

Figure 2. Long-term outcomes of the patients who had received 
different types of sedation
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Figure 1. Long-term outcomes of patients who had received sedation 
or no sedation

Follow-up (months)

1.0

0.8

0.6

0.4

0.2

0

C
u
m

u
la

ti
v
e 

su
rv

iv
al

 (
%

)

0               20              40              60

Log-rank test=3.630

P=0.057

Sedation group (n=28)

Non-sedation group (n=63)



www.wjem.org

151World J Emerg Med, Vol 6, No 2, 2015

who had received ventilation. Kress et al
[6]

 performed the 

first randomized trial comparing daily interruption with 

continuous infusion of sedatives. The study demonstrated 

that daily interruption of infusions of sedative drugs 

decreases the duration of mechanical ventilation and the 

length of ICU stay. Another randomized trial comparing 

light versus deep sedation also showed a decreased 

duration of mechanical ventilation and the short length 

of ICU stay.
[7]

 However, a recent review found that daily 

interruption did not alter the duration of mechanical 

ventilation, mortality, length of ICU or hospital stay, 

adverse event rate, drug consumption, or quality of 

life for critically ill adults who received mechanical 

ventilation compared with those who had sedation 

without daily interruption.
[16]

 There were no randomized 

controlled trials on the comparison between continuous 

infusion of sedatives and light sedation. Therefore, 

strong evidence of randomized controls comparing daily 

interruption with light sedation is needed to defi ne which 

strategy is better.

The results of the present study demonstrated that 

deep sedation is associated with an increased hospital 

mortality rate and a decreased 6-month survival. In 

recent years, two multicenter prospective studies have 

shown that early deep sedation (defi ned as deep sedation 

in the fi rst 48 hours of ventilation) was a risk factor for 

delayed extubation and increased mortality.
[17,18]

 Shehabi 

et al
[17]

 studied 251 patients and found that early deep 

sedation was an independent predictor for extubation 

(HR=0.90; P<0.001), hospital death (HR=1.11; P=0.01), 

and 180-day mortality (HR=1.08; P=0.026). Another 

multicenter prospective study demonstrated that early 

deep sedation (OR=2.36; P=0.004) was associated with 

increased hospital mortality.
[18]

 Literature review and 

our results showed that early intervention of sedation 

may be a target to improve the short-term and long-term 

outcomes of ventilated patients.

Our study has several limitations. First, this study 

is a single center study. Second, since the sample size 

was relatively small, the results of this study can not be 

generalized to other centers. Third, delirium was not studied.

In conclusion, we found that sedation was associated 

with in-hospital death. Patients who had received 

sedation had a longer duration of ventilation, a longer 

length of ICU and hospital stay, and an increased in-

hospital mortality rate compared with those who had 

not received sedation. Compared with daily interruption 

or light sedation, deep sedation increased in-hospital 

mortality and decreased 60-month survival for patients 

who had received sedation.
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